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Abstract
Aim: Laparoscopic adrenalectomy is a widely preferred method today. In recent years, many studies have reported that laparoscopic adrenalectomy requires 
less analgesic, less bleeding, lower complication rates and less hospitalization compared to open surgery. This study aimed to compare the surrenalectomy 
data performed in our clinic.
Material and Methods: The data of surrenalectomies performed in our urology clinic between December 2010 and March 2022 were compared. Age, sex, side 
information, surgical method, and pathology results were recorded.
Results: Forty five patients, aged between 26 and 83, were retrospectively analyzed. Of 45 patients who underwent surrenalectomy, 1 (2.2%) was bilateral, 
25 (55.5%) were right, and 19 (42.3%) were left (42.3%) adrenalectomy. Of these cases, 18 (39.6%) were male, 27 (59.4%) were female, 31 (on one side of 
the bilateral) (67.4%) laparoscopic operation and 15 (on the other side of the bilateral) (32.6%) of them were open operation. Postoperative histopathological 
results were 17 (36.95%) adrenal cortical adenomas, 8 (17.4%) benign pheochromocytomas, 2 (4.35%) malignant pheochromocytomas, 6 (13.04%) adrenal 
cysts, 5 (10.86%) carcinoma metastases, 2 (4.36%) myelolipomas, 2 (4.36%) benign adrenal cortical oncocytomas, 1 (2.17%) borderline adrenal cortical 
oncocytoma, 1 (2.17%) oncocytic adrenal cortical carcinoma, 1 (2.17%) hydatid cyst and 1 (2.17%) adrenal tissue containing areas of bleeding and necrosis.
Discussion: Histopathological results of surrenalectomy are not only significant in terms of malignancy but also important in terms of the treatment plan.
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Introduction
Adrenal masses have a high risk of malignancy. They may 
occur incidentally on radiological imaging, or it may occur with 
clinical and laboratory findings. Today, with the widespread 
use of imaging methods and diagnostic methods, the number 
of detection of adrenal masses has increased. Adrenal gland 
surgery is difficult and risky because there are critical vascular 
and anatomical structures around this gland [1,2]. The size and 
location of the mass play an important role in determining 
the surgical approach to adrenal masses [3]. It can be difficult 
to determine whether adrenocortical masses are benign or 
malignant. These masses may be hormone active or inactive. 
Indications for adrenalectomy are as follows: the adrenal mass 
is larger than 6 cm, it is an endocrine active tumor, the mass 
grows during follow-up, and there is suspicion of malignancy. 
Laparoscopic Adrenalectomy (LA) was first described and 
applied by Gagner and colleagues in 1992.
LA is a widely preferred method today. In recent years, many 
studies have reported that LA requires less analgesic, less 
bleeding, lower complication rates and less hospitalization 
compared to open surgery. The laparoscopic approach has 
become the gold standard [4]. In the study of Elfenbein et al. 
postoperative morbidity was significantly higher in the open 
surgery group. The average hospitalization time and operation 
time were statistically longer in the open adrenalectomy 
group [5]. Our aim in our study is to compare the results and 
effectiveness of open and laparoscopic techniques used 
in adrenalectomy and to emphasize the importance of the 
minimally invasive technique by scanning the literature.

Material and Methods
Patients who were operated on for adrenal mass in our clinic 
between December 2010 and March 2022 were included in 
the study by obtaining permission numbered 2023-01/09 from 
the Ethics Committee on 18.01.2023. The patients included in 
the study consisted of patients who underwent adrenalectomy 
due to adrenal mass. 45 patients were included in our study. 
The patients were divided into two groups according to the 
surgical procedure performed. One group underwent open 
adrenalectomy and the other group underwent laparoscopic 
adrenalectomy. The approach in open and laparoscopic surgery 
was based on the surgeon’s preference and experience. Open 
surgery was preferred in patients with a history of upper 
abdominal surgery or a mass larger than 10 cm. Demographic 
characteristics, size, hormone activity status, and pathological 
results of the mass were documented. Experienced surgeons 
who completed the surgical learning curve performed the 
operations. 
This study was approved by the Ethics Committee of Cumhuriyet 
University, Faculty of Medicine (Date: 01.18.2023 , No: 2023-
01/09).
SPSS (IBM version 21, NY, USA) program was used in statistical 
analysis. When comparing the averages of two groups, 
Independent samples t-test was used if the data were normally 
distributed, and Mann-Whitney U test was used if they were 
not normally distributed. Pearson chi-square test and Fisher’s 
exact probability test were used to compare qualitative data. 
Statistical significance was accepted as p< 0.05. 

Results
Our study included 45 patients. There were 13 patients in Group 
(1) who had open adrenalectomy (OA) and 32 patients in Group 
(2) who had laparoscopic adrenalectomy (LA). Laparoscopic 
adrenalectomy operations were performed completely in the 
lateral position and completely performed transabdominally. All 
open adrenalectomy surgeries were performed transabdominally 
10 of 13 cases are subcostal,2 median,1 paramedian incision 
was made. The mean age was 45,9 ± 8,9 in Group 1 and 51.0 
± 13,2 in Group 2 (p= 0.19). 78.1 % of patients who underwent 
LA and 46.2% of patients who underwent OA were hormone-
active, and this difference was statistically non-significant 
(p=0.072). Tumor diameter was larger in patients treated with 
OA (CS: 142.76± 108.7 cm3; LA: 66.95 ± 48.4 cm3) (p=0.192) 
(Table 1). The most common indications for surgery in the OA 
and LA groups were adrenokortikal adenom/incidentaloma and 
pheochromocytoma, respectively. Right adrenal localization 
(54.3%) was more common in both group (p=0.79). Postoperative 
histopathological results were 17 (36.95%) adrenal cortical 
adenomas, 8 (17.4%) benign pheochromocytomas, 2 (4.35%) 
malignant pheochromocytomas, 6 (13.04%) adrenal cysts, 5 
(10.86%) carcinoma metastases, 2 (4.36%) myelolipomas, 

Parameter Open Laparoscopic P

Age (min-max) +-sd 45,9 ± 8,9 51.0 ± 13,2  0.211

Hormone activity 46.2 % 78.1 % 0.072

Tumor diameter  +-sd 142.76±108.7cm3 66.95 ± 48.4 cm3 0.192

Sex

Male 7 11

0.227
Female 6 21

Localization

Left 6 14

0.883Right 8 16

Bilateral 1 1

Table 1. Demographic and clinical data

Pathology n (%)

adrenocortical adenoma 16 (% 35.5)

pheochromocytoma 8 (% 17.1)

benigncysticformation 6 (% 13.3)

carcinomametastasis 5 (% 11.1)

adrenocorticalonkocyticcarcinoma 4 (% 8.8)

adrenalhiperplasia 2 (% 4.4)

adrenalparaganglioma (Pheochromocytoma) 1 (% 2,2)

miyelolipoma 2 (% 4,4)

hydatidcyst 1 (% 2,2)

Table 2. Hysthopathologic results

Open 
Adrenalectomy

Laparoscopic 
Adrenalectomy

p

Operation Time (mn) 122.6±21 105.7±39 0.18

Decrease in Hemogobin (g/dl) 1.68±1.21 1.14±0.98 0.11

Hospitalization Time (day) 5.5±1.6 3.1±1.1 0.01

Table 3. Comparison of open and laparoscopic adrenalectomy
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2 (4.36%) benign adrenal cortical oncocytomas, 1 (2.17%) 
borderline adrenal cortical oncocytoma, 1 (2.17%) oncocytic 
adrenal cortical carcinoma, 1 (2.17%) hydatid cyst, and 1 
(2.17%) adrenal tissue containing areas of bleeding and 
necrosis.(Table 2)
The operation time was 122.6±21 minutes in the OA group and 
105.7±39  minutes in LA (p=0.18). Decrease in hemoglobin was 
1.68±1.21(g/dl) in OA and 1.14±0.98 (g/dl) in LA (p=0.11). The 
hospitalization period was 5.5±1.6 days in OA and 3.1±1.1 days 
in LA. The difference was significant (p=0.01) (Table3). Among 
the operated patients, only 1 patient was re-hospitalized. This 
patient was in the open adrenalectomy group.

Discussion
The anatomical location of the adrenal glands and adrenal 
lesions are usually small adrenal glands due to minimally 
invasive surgery increased his interest in adrenal surgery. 
Adrenal masses can be presented with very different clinical, 
laboratory and radiological data. Furthermore, adrenal masses 
are lesions that carry an approxiamtely 4-12% malignancy risk 
[6]. Open adrenalectomy requires a large incision that causes 
significant postoperative pain and morbidity. By laparoscopic 
adrenalectomy, the surgery became less invasive. Since 
laparoscopy started to be used in surgery, the most important 
disadvantage of cost is discussed. However in all endoscopic 
procedures, laparoscopic adrenalectomy is performed with 
re-usable materials thus cost is not a serious problem. Also 
laparoscopic surgery results in a short-term hospitalization 
and thus providing an early return to work. Other economic 
benefits on laparoscopic surgery material used with increasing 
experience reduction in the amount of cost reductionis another 
factor. A retrospective cases in our study not evaluated by 
billing. Although clinically laparoscopic additional cost of 
surgery we believe it does not.
In  the years when laparoscopic adrenalectomy was first 
described, it was recommended not to be performed in 
pheochromocytoma cases because of high intra-abdominal 
pressure. Furthermore, it was thought that it may have 
an attack due to manipulation of the mass during surgery. 
However, laparoscopic  intervention has been used in many 
pheochromocytoma cases to date and has been used 
intraoperatively. No increase in the risk of attacks was found. Of 
course, in this regard, the patient with pheochromocytoma who 
is planned to be operated on is suitable for the preoperative 
period. It is very important to prepare for the operation. Thanks 
to Preoperative alpha and beta-adrenergic blockade and 
intraoperative blood pressure control, hypertensive attack is 
prevented.

Significant advantages were obtained with LA compared 
to OA in terms of bleeding amount, hospitalization time, 
postoperative pain, cosmetic and functional recovery [7]. 
Chapius et al. first reported a patient with Cushing’s disease in 
1997 [8]. After they reported that they had performed bilateral 
laparoscopic adrenalectomy, bilateral pheochromocytoma and 
congenital adrenal hyperplasiaadrenalectomy experiences have 
been reported consecutively. According to these studies, it has 
been reported that postoperative recovery is faster in these 

patient groups compared to open surgery. However, bilateral 
adrenal glands that have reached large sizes, especially in 
ACTH-independent macronodular adrenal hyperplasia. The 
application of laparoscopic adrenalectomy is still controversial. 
However, there are many reports that bilateral laparoscopic 
adrenalectomy is safe and effective in appropriate cases [9]. 
We performed bilateral adrenalectomy ( one side LA, other side 
OA) safely in 1 patient. Our indication was carcinoma (RCC) 
metastasis. Our opinion on this subject istransabdominal with 
appropriate patient selectionor retroperitoneal methods, this 
technique can be safely applied by experienced surgical teams.
The malignancy rate of adrenal masses increases as the mass 
size increases. There are old studies that do not recommend 
laparoscopic surgery. The general concerns in these articles 
were peripheral tissue invasion, tumor perforation risk, and 
local or trocar site recurrences due to transplants. It has been 
reported in recent research that the surgical approach does not 
impact the oncological results in adrenocortical carcinoma. In 
the field of literature, the rates of marginless (R0) resections, 
disease-free survival, and average survival times, as well as 
overall and local recurrence rates, showed similarities between 
locally or locally advanced primary adrenocortical carcinoma 
and LA and OA [10]. As the diameter increases in adrenal 
lesions the incidence of malignancy will increase [11]. In 
patients undergoing open adrenalectomy (5 cm) compared to 
those undergoing laparoscopic adrenalectomy, high tumor size 
was found [12]. Nevertheless, with the increasing expertise in 
laparoscopic procedures, its application is also being considered 
for larger tumors. According to our research findings, the 
average tumor diameter was 142.76 ± 108.7 cm3 for patients 
undergoing open adrenalectomy and 66.95 ± 48.4 cm3 for 
those undergoing laparoscopic adrenalectomy (p=0.192). Prior 
to surgery, open adrenalectomy is advisable if lymphadenopathy 
is present, if the tumor is larger than 10 cm, if there is invasion 
of adjacent organs or periadrenal tissues, or if there is evidence 
of thrombus in the renal vein or inferior vena cava. Surgical 
resection for adrenal cystic lesions should be considered when 
bleeding and calcification are observed during radiological 
assessment, and when hormones are active or when there is at 
least a 1 cm increase in size per year [13]. In our study, surgery 
was performed on a total of 7 adrenal cystic lesions. Four 
patients were operated on with a open approach and 3 patients 
underwent the laparoscopic approach. When hemodynamic 
instability and catecholamine levels were compared, there was 
no difference in pheochromocytoma between laparoscopic 
and open adrenalectomy [14]. Hemostasis may be difficult 
laparoscopically if intraoperative bleeding is accompanied 
by a hypertensive crisis during pheochromocytoma  surgery. 
Pheochromocytoma shows strong adhesions to surrounding 
tissues with a desmoplastic reaction. Laparoscopic surgery 
should be the preferred methodin tumors also with a high risk 
of malignancy because it is safe and applicable. In our study, 
in LA group there were 8 pheochromocytoma and 1 in OA 
group. The recommendations of the guidelines were taken into 
consideration when choosing open or laparoscopic surgical 
technique. Studies report that between 0% and 23% of cases 
are switched from Laparoscopic technique to open technique 
[15]. The most common cause is bleeding from small venous 
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structures. Other causes include local or vascular invasion 
due to malignancy, vena cava or renal vein injuries, adjacent 
organ injuries, abdominal adhesions, obesity, diaphragmatic 
injury, İlarge size of the massand large liver [16]. Our rate of 
conversion to open adrenalectomy was  7%. The most common 
cause was bleeding. 
In general, the duration of LA has been reported as slightly 
longer than OA [17]. However, endoscopic technic can be 
applied in a shorter time with the increase of experience. There 
has been an increasing number of publications indicating that 
they have completed LA in a much shorter time than open 
adrenalectomy [16]. The reasons for this include: 1) open 
adrenalectomy, especially complex large or invasive, requires 
surgery being applied to malignant tumors, 2) increasing 
laparoscopic surgery experience is demonstrated [5].The mean 
operation time in laparoscopic adrenalectomy performed with 
the transperitoneal approach was 80 to 360 minutes in the 
literatüre [18]. Our mean operation time was 105.7±39 minutes 
in the LA group and 122.6±21 minutes in the OA group. We 
think that the reason for this difference is that the surgical 
technique is preferred as OA in large masses.
Another advantage of laparoscopic adrenalectomy compared 
to open surgery is that the amount of intraoperative bleeding 
is less. Although most of the studies conducted so far have 
stated that the amount of bleeding is higher in open surgery. 
One reason for this is that open is more preferred in large 
masses [17]. Many studies have reported that the amount of 
bleeding is less in the laparoscopic approach [19]. In our cases, 
similar to previous studies, the amount of bleeding was less 
in the laparoscopic approach (p = 0.11). Other advantages of 
LA include shortening hospitalization and early initiation of 
oral food intake. Lee et al. found that hospitalization time was 
shorter in LA (mean, 4.1 days) than in OA (mean, 9.4 days). 
Bulus et al. reported the average time to resumption of oral 
food intake as 1.05 days in the laparoscopic approach and 2.42 
days in the open approach. Consistent with existing literature, 
our findings indicate that patients in the LA group had shorter 
hospital stays and resumed oral food intake more quickly than 
those in the OA group. While the rate of surgical complications 
in laparoscopic adrenalectomies typically ranges from 5% to 
10%, open adrenalectomies tend to exhibit a higher incidence 
of complications. Wound complications are anticipated to 
be more prevalent in OA compared to minimally invasive 
approaches [16,17]. Complications did not exhibit a notable 
variance across the groups. The laparoscopic group experienced 
atelectasis, pleural effusion, and collection at the operative 
site as primary complications. Notably, no laparoscopy-
associated complications were recorded in any of the patients 
within the LA group. Among fatalities following laparoscopic 
adrenalectomy, the leading causes were massive bleeding, 
pulmonary complications, sepsis, and cardiopulmonary failure 
[20]. Our series experienced perioperative mortality in two 
patients, attributed to significant bleeding and cardiopulmonary 
complications. Post-hospital discharge, complications may 
prompt readmission. The recurrence rate varies based on the 
scale of surgical intervention and the specific surgical field. 
Following abdominal surgery, this rate ranges from 5% to 15% 
[21]. Beck et al. identified various risk factors for readmission 

post-adrenalectomy, including diabetes, surgery for primary 
adrenal cancer, a high ASA score, the nature of the operation, 
advanced age, extended operation duration, and postoperative 
complications [22]. In our study, one patient from the patient 
group who underwent open adrenalectomy was readmitted.
Limitation
The limitations of our study were that it was retrospective, 
the number of patients was limited, and it was conducted in a 
single center. 
Conclusions
As a result, in our study, we found the superior features of LA 
compared to OA as short surgery time, short hospitalization 
time, less bleeding and early oral intake. When LA is performed 
by experienced people, complications can be prevented and it 
can be advantageous compared to open surgery. We believe that 
this increasingly applied surgery will become more preferred as 
experience increases.
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